# • 

ACTIVE NOISE CANCELLATION SYSTEM WITH 
INTEGRATED HORN FUNCTION 

This application claims priority to United States Provisional Application No. 

60/162,918 filed on October 29, 1999. 

BACKGROUND OF THE INVENTION 

This invention combines the function of a vehicle active noise cancellation 
system with the horn. 

Vehicles are typically provided with a separate horn which is selectively 
actuated by an operator to emit an audio signal. Typically, an audio component is 
incorporated into or near the steering wheel of the vehicle. An operator actuated 
switch causes this component to emit a sound. 

Recently, modern vehicles have been provided with active noise cancellation 
systems. An active noise cancellation system attempts to cancel out the engine noise 
resulting in a quieter overall ride. Thus, the systems are typically provided with a 
speaker, and a sensor for sensing the vehicle noise. A control determines an 
appropriate tone to cancel the sensed noise. The speaker is driven to emit a noise to 
cancel the engine noise. 

Active noise cancellation systems are already provided with a complicated 
computer system, and they do not necessarily perform all of the functions that they 
could provide. 

It is the goal of the present invention to combine the function of the horn 
with the active noise cancellation system. 

SUMMARY OF THE INVENTION 

In a disclosed embodiment of this invention, a control for an active noise 
cancellation system also communicates with the horn switch. When the operator 
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actuates the horn switch, the speaker associated, with the active noise cancellation 
system is the audio component that actually emits the sound. 

In preferred embodiments of this invention, a system for providing the horn 
tone through the active noise cancellation system determines whether the vehicle is 
operational, or whether noise cancellation is ongoing. A control determines if the 
vehicle is not being driven, or if active noise cancellation is not ongoing. If not, a 
hardware component, preferably the CODEC which is already incorporating into the 
computer for the active noise cancellation system, is utilized to generate the noise 
through the speaker. 

If cancellation is in progress, then a pause routine is preferably actuated. The 
pause routine pauses the cancellation for a period of time, and actuates the horn 
through the speaker. 

With the above disclosed invention, the function of both the horn and the 
active noise cancellation system are incorporated into one component. Thus, the 
cost of providing the two functions is significantly reduced, as is the operational 
complexity. 

These and other features of the present invention- can be best understood 
from the following specification and drawings, the following of which is a brief 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view of a vehicle incorporating the present invention. 
Figure 2 is a hardware flowchart. 
Figure 3 is a software flowchart. 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

A vehicle 20 is shown in Figure 1 incorporating an engine 22 provided with 
an active noise cancellation system shown schematically by the speaker 24. The 
speaker 24 communicates with a control 26 which further communicates with a 

5 control 28 for the vehicle. A steering wheel 30 receives a horn switch 32 which 
further communicates with the computer 28 for the vehicle. Alternatively, switch 32 
can communicate directly with control 26. As is known, the active noise 
cancellation system and its speaker 24 and control 26 are designed to generate a 
particular frequency and volume of noise selected to actively cancel engine noise. 

10 Such systems come in a variety of structures and utilize a variety of algorithms. The 
present invention can be directed to any such system, and serves to incorporate the 
horn function into the active noise cancellation system by utilizing a single speaker 
for both. 

As shown in Figure 2, in a hardware flowchart or logic, the first step is to 
15 determine whether the horn switch 32 has been actuated. If not, then no action is 
taken. If the horn switch has been actuated, then as can be best understood from 
Figure 3, a loop is entered to determine whether the actuation was inadvertent. In 
the hardware logic of Figure 2, the next step is to determine whether the ignition 
key 36 is on. If the key 36 is on, then the method proceeds to the next step of 
20 determining whether cancellation is in progress, such as shown at 38. If cancellation 
is in progress, then the next step is to enter a pause routine as shown at 39. The 
pause routine is best understood from Figure 3. If the ignition switch is off, or if no 
cancellation is in progress, then the horn tone is emitted from a hardware portion of 
the computer 26 for the active noise cancellation system. In particular, the CODEC, 
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which is typically a part of most modern computer based controls will be utilized to 
sound the horn. 

As also shown, a hardware filter 34 is positioned adjacent the horn terminal 
switch to eliminate noise. The horn terminal portion of this circuit may be provided' 
5 by an op-amp. Whether cancellation is in progress or not can be provided to the 
hardware 38 by a single pin high or low. That is, a single pin high or low fed to the 
op-amp of this portion of the system. 

As shown in Figure 3, to identify inadvertent activation, the system initially 
sets a variable to zero. If the horn signal is determined as being on, then a loop is 
10 entered to determine whether it is on for a significant period of time. Thus, by 
determining if the switch has been on for a period of time, as shown in the loop of 
40, (here greater than 10 loops) then the system proceeds to its pause routine. A 
shorter activation is identified as inadvertent, and no further action is taken. 

If cancellation is determined to not be in progress, then the horn is sounded 
15 as shown in Figure 2 at 41 . If canceling is in progress, then the software pauses the 
canceling for a period of time. At that time the horn is sounded for a period of time. 
Typically, the horn would be sounded for a period of between 1 and 5 seconds. 
Cancellation is then resumed. 

A worker in this art would be able to design the necessary software, and the 
20 required hardware for this application is generally already available. It is functional 
interaction of the various components as described above which is inventive here. 

The present invention thus discloses a method of combining the horn 
function with the active noise cancellation function. Although a preferred 
embodiment of this invention has been disclosed, a worker in this art would 
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recognize that many modifications would come within the scope of this invention. 
For that reason, the following claims must be studied to determine the true scope and 
content of this invention. 



